Introduction
In the mid-to high-latitudes, the spatial structure and microphysics of precipitating clouds differ significantly from that of tropical and warm-cloud precipitation (1) .
The variety of precipitation particles, low precipitation rates, surface snow-cover, and low freezing level heights all contribute to additional uncertainties involving passive microwave (PMW) precipitation retrievals (2) . To date, very few coincident aircraft and microwave observations have been made of mid-to-high latitude coldcloud precipitation.
The key research questions to be briefly addressed in this paper are:
1. What are the ranges of microphysical features, such as particle shapes, fall speeds, composition, and sizes, of mid-to high-latitude cold-cloud precipitation? Information inferred from the aircraft observations are used to constrain assumptions and parameterizations in a forward model (i.e., simulation of microwave radiances), which in turn imposes constraints on the set of solutions computed by a precipitation retrieval algorithm (i.e., the inverse of forward model).
Simulation / Forward Model
The forward model provides a basis for simulating passive microwave brightness temperatures (TBs) and radar reflectivities for a 1-D vertical precipitation profile.
The three primary components of the forward model are the: physical model, hydrometeor model, and radiative transfer model (RTM).
1-D Physical Model:
The parametric, one dimensional physical model described in (3) is employed with modifications. A number of reasonable constraints are applied to limit the number of free parameters describing the 1-D column of precipitation. 
